Non-steroidal anti-inflammatory drugs (NSAIDs) are classified as Class 4 agents by the Association of Racing Commissioners International and are banned in racehorses during competition in Pennsylvania (PA). To control the abuse of these agents in racehorses competing in PA, a forensic method for screening and confirmation of the presence of these agents is needed. Equine plasma (0.5 mL) was acidified with 75 µL 1M H3PO4 to increase recovery of the analytes by liquid-liquid extraction using methyl tert-butyl ether (MTBE). Extracted analytes were separated by reversedphase liquid chromatography using a C8 column under gradient condition. All 16 analytes were detected, quantified and confirmed using a triple quadrupole tandem mass spectrometry with selected reaction monitoring (SRM) in both negative and positive electrospray ionization modes. The limit of detection, quantification and confirmation of the analytes were 1.0 -5.0 ng/mL, 1.0 -5.0 ng/mL and 1.0 -20 ng/mL, respectively. The linear dynamic range of quantification was 5.0 -200 ng/mL. The method is routinely used in anti-doping analysis to control the abuse of NSAIDs in racehorses competing in PA.
Introduction
Non-steroidal anti-inflammatory drugs (NSAIDs) are structurally classified as carboxylic or enolic acids. Nearly all NSAIDs share an acidic character (pK a 3 -4) and some are extensively bound to plasma proteins [1] - [5] . Although most NSAIDs are organic acids, they are chemically unrelated and structurally different. Based on the chemical structures, they can be classified into several sub-classes: 1) salicylates; 2) propionic acid derivatives; 3) aryl and heteroarylacetic acid derivatives; 4) anthranilates; 5) oxicams; 6) phenylpyrazolones and 7) anilides.
NSAIDs are used for the treatment of myositis, traumatic osteoarthritis, and other inflammatory conditions in horses [6] - [9] . The major mechanism that contributes to the pharmacological actions of NSAIDs is related to inhibition of cyclooxygenase (COX-1, COX-2), key enzymes involved in biosynthesis of prostaglandins and thromboxanes at the site of inflammation [9] . Since the early 1970s, NSAIDs have been routinely used in veterinary medical practice. In the racehorse industry, NSAIDs are widely used to mask debilitating signs of inflammation and pain in racehorses, and pain-masking property of NSAIDs may result in severe injuries that could end the racing life of the horse, rider or driver [8] . For these reasons, most NSAIDs are banned in PA during competition. However, for therapeutic purposes, two NSAIDs, phenylbutazone and flunixin, are allowed in racehorses at a regulatory threshold concentration in plasma during competition. For all other NSAIDs, detection of any concentration in plasma during competition is a violation. Although phenylbutazone and flunixin are allowed during competition for therapeutic purposes, the presence of both drugs in plasma at the same time during competition, known as "stacking", is also banned in PA. In order for the PA Racing Commissions to regulate the use of NSAIDs in racehorses, maintain the integrity of racing and protect the health, safety and welfare of the horse, a sensitive method of detecting multiple NSAIDs at low plasma concentrations was needed.
A number of methods have been developed for detecting a single or a group of NSAIDs in human and animal biological matrices using high performance liquid chromatography (HPLC) [10] - [15] , capillary electrophoresis [16] , gas chromatography-mass spectrometry [17] - [19] and liquid chromatography-mass spectrometry [20] - [24] . These methods focused mainly on quantification of one or a few NSAIDs in biological matrices but were not for anti-doping control analysis, for which the method should be able to detect as many drug suspects as possible during screening and provide unequivocal evidence to demonstrate confirmation of the analyte. Today, this major forensic requirement in confirmation analysis is achieved by LC-MS/MS technology using retention time and mass spectrum as criteria.
Due to the large number of test samples that are received daily by laboratories involved in doping control analysis, methods with high through-put and confirmation capability are the most attractive. Currently, such a method for NSAIDs anti-doping control analysis is not available. For this purpose, a method capable of simultaneous analysis of the most commonly used NSAIDs in equine medical practice was developed and validated. The 16 NSAIDs included in the present study were diclofenac, fenoprofen, flufenamic acid, flunixin, indomethacin, indoprofen, ketoprofen, ketorolac, meclofenamic acid, mefenamic acid, 6-methoxy-2-naphthylacetic acid (6-MNA), naproxen, oxyphenbutazone, phenylbutazone, tolmetin and zomepirac (Figure 1) . The method focuses on screening, quantification and confirmation of all 16 NSAIDs in equine plasma.
Experimental

Chemicals and Reagents
Reference standards of diclofenac, fenoprofen, flufenamic acid, indomethacin, indoprofen, meclofenamic acid, mefenamic acid, 6-MNA, naproxen, tolmetin and zomepirac were purchased from Sigma Aldrich (St. Lois, MO, USA). Flunixin, ketoprofen, ketorolac, oxyphenbutazone and phenylbutazone were obtained from US Pharmacopeia (Rockville, MD, USA), whereas 6-MNA was purchased from Cayman Chem (Ann Arbor, Michigan, USA). d 9 -phenylbutazone (internal standard 1, IS 1 ) and clonixin (internal standard 2, IS 2 ) were purchased from Neogen Corporation (Lexington, KY, USA), and Schering Corporation (Kenilworth, NJ, USA), respectively. Methyl tert-butyl ether (MTBE) and ammonium hydroxide were purchased from EMD Chemical, Inc. (Gibb- 
Standard Solutions
Each stock solution (10 mg/mL) was individually prepared in methanol, except fenoprofen, indoprofen and mefenamic acid for which 5.0 mg/mL standard solution was prepared using the dry powder. The stock solutions were stored at −70˚C. A mixture of 16 NSAIDs at 100 µg/mL each was prepared by adding 100 µL of each 10 mg/mL stock solution, except fenoprofen, indoprofen and mefenamic acid for which 200 µL of 5.0 mg/mL stock solution was added to 7900 uL methanol to prepare 10 mL of the mixture. Working standard solutions of 0.1, 0.2, 0.4, 1.0, 1.5, 2.0, 3.0, 4.0 µg/mL were prepared by serial dilution of 100 µg/mL of the solution mixture with methanol and stored at −70˚C. Working d 9 -phenylbutazone (IS 1 ) solution (1.0 µg/mL) was prepared by diluting 0.05 mL stock solution (200 µg/mL) in 10 mL methanol. Working solution of clonixin (1.0 ug/mL, IS 2 ) was prepared by serial dilution of 1.0 mg/mL stock solution using methanol. 
Preparation of Calibration Samples
Standard calibrators were prepared using pooled blank equine plasma samples that was previously demonstrated to be free of analytes using the present LC-MS/MS method. A 25 µL aliquot of each working standard solution was added to 0.5 mL blank equine plasma to prepare 5.0, 10, 20, 50, 75, 100, 150, 200 ng/mL calibrators.
Sample Preparation
Plasma samples (0.5 mL aliquot each) were extracted using liquid-liquid extraction (LLE) with methyl tert-butyl ether (MTBE) for analyte recovery from plasma matrix. First, 10 µL of 1.0 µg/mL each of IS solution was added to 0.5 mL plasma and mixed before 75 µL H 3 PO 4 (1M) was added to each sample and thoroughly mixed using a vortex device, then 5 mL MTBE was added to the tubes, capped and mixed on a rotorack for 10 min prior to centrifugation at 3000 rpm (1610 x g) for 10 min. The resulting organic layer (top) was carefully transferred to a pre-labeled culture tube and the content was evaporated to dryness at 55˚C (TechniDri-Block DB-3, Duxford, Cambridge, UK) under a steady stream of air or nitrogen. The dried extract was reconstituted in 100 µL of 10 mM ammonium acetate:acetonitrile (90:10, v/v) mixture. The reconstituted extract was transferred into a 200 uL insert (Target PP Polyspring, National Scientific Company, Rockwood, TN, USA) from which 20 μL was used for LC-MS/MS analysis.
Liquid Chromatography-Mass Spectrometry
An LC-MS system consisting of an Accela LC pump with on-line degasser, TSQ Quantum Ultra mass spectrometer (Thermo Fisher Scientific, San Jose, CA, USA) was used for analyte separation and mass analysis. Analyte separation was performed on an Ace 5 C 8 column (2.1 × 75 mm i.d., 5 µm particle size) with an Ace C 8 guard column (2.1 × 12.5 mm) (MAC-MOD Analytical, Chadds Ford, PA, USA). Ammonium acetate (10 mM, solution A) with acetonitrile (solution B) was used as mobile phase in gradient programming ( Table 1) . Total analysis time was 9 min. Mass spectrometer equipped with electrospray ionization (ESI) probe was operated in negative and positive ion modes. Electrospray ionization source parameters were optimized by injecting 1.0 µg/mL d 9 -phenylbutazone with mobile phase 50% A and B mixture delivered at 200 µL/min. The ESI source and MS parameters common to all analytes were as follows: ESI voltage, 3500 v; ion transfer capillary temperature, 325˚C; sheath gas, 60 arbitary units (AU); auxiliary gas, 10 AU; sweep cone gas, 0 AU; peak width relating to resolution (FWHM), 0.7 for Q1 and Q3; collision gas pressure, 1.5 mTorr; scan width (m/z), 0.5. Data acquisition and analysis were accomplished using Xcalibur software (v 2.0.5; Thermo Fisher Scientific). Data acquisition was conducted in selected-reaction monitoring (SRM) mode. 
Results and Discussion
LC Chromatogram
Due to the similarity in chemical structure and properties, complete separation of analytes solely by LC would take a long time to achieve. However, because mass spectrometry allows selection of analytes based on mass/ charge ratio for detection, well-resolved LC separation of the analytes in the present study was not necessary. Thus, the chromatographic conditions were optimized for short analysis time and generation of sharp peaks to provide high through-put and less false positive results. Liquid chromatography separation was performed in a gradient program using a C 8 reversed-phase column with binary eluent solvents of 10 mM ammonium acetate (NH 4 OAc) and acetonitrile (ACN) ( Table 1) . Representative LC-MS/SRM chromatograms of all analytes, IS 1 and IS 2 spiked to control plasma sample are shown in Figure 2 . Results showed that the LC gradient used in the present study generated sharp and symmetrical chromatographic peaks of the analytes with peak width of ~0.2 -0.3 min for each analyte. The retention times of all analytes in the study are listed in Table 2 . All analytes were eluted within 5 min of the total analysis time of 9 min.
Mass Spectrometry Analysis
Positive and negative ESI modes were applied to all analytes for ionization analysis and results obtained indicated that all analytes could be ionized in negative ESI mode whereas some could be in positive ESI mode. In view of the acidic characters of the analytes, the ionization efficiency in negative ESI mode was higher than that in positive ESI mode, resulting in stronger signal intensities. For this reason, negative ESI mode was used in this method for screening and quantification analyses. However, in negative ESI mode, not all analytes could be fragmented to generate, at least, three MS 2 product ions for confirmation analysis. Thus, positive ionization mode was also employed in this method for confirmation of some NSAIDs. In negative ESI mode, the ionization source parameters were optimized for the highest signal intensity of d 9 -phenylbutazone. The pH of the LC mobile phase was ~7.6, which is ~3 -4 units higher than the pKa of most of the analytes (pKa = ~3 -4). Under the pH condition, analytes readily formed deprotonated molecules [M -H] − which produced the highest signal intensity and, thus, were selected as precursor ions for collision-induced dissociation (CID) fragmentation analysis ( Table 2 ). The full-scan product ion mass spectra of CID fragmentation analysis were evaluated and the most abundant or specific MS 2 transitions of each analyte were monitored in SRM mode and applied to screening and quantification analyses. Under negative ESI mode, SRM transitions employed for screening and quantification analyses of 16 NSAIDs in the present study are summarized in Table  2 .
Confirmation of the presence of a compound in a test sample is to demonstrate that the "chemical fingerprints" of the compound were the same as those of an authentic reference drug standard. In doping control analysis, confirmation of the presence of an unknown substance is the ultimate goal of the analysis. In mass spectrometry, the intensity ratio of several product ions from one precursor analyte is the "chemical fingerprint" of the specific analyte and is used as one of the criteria for confirmation. Guidance from the American Society for Mass Spectrometry in triple quadrupole mass spectrometry using SRM scan mode, suggests at least three SRM ion transitions must be obtained to determine ion intensity ratio for spectral comparison [25] . Based on sensitivity and specificity of the analytes exhibited in equine plasma matrix, the SRM transitions employed for confirmation analysis are listed in Table 2 . In negative ESI mode, most analytes generated three SRM transitions for confirmation analysis except indoprofen, ketoprofen, ketorolac, tolmetin, and zomepirac. Due to the lack of SRM transitions in negative ESI mode for the above five NSAIDs, positive ESI mode was used for confirmation analysis of these NSAIDs and the results showed significant increase in sensitivity and specificity compared with negative ESI mode.
Analyte Recovery and Matrix Effect
Based on the acidic characters of NSAIDs (pK a is ~3 -4), at the pH of equine plasma (pH ~ 7.0), NSAIDs dis-sociate and present themselves in negative ion form, thus, their solubility in organic solvent is low, rendering extraction from plasma correspondingly low to difficult. To improve the extraction recovery, H 3 PO 4 (1M) was used to pre-treat equine plasma samples and lower the pH, resulting in the analytes being present in their neutral non-ionic form which rendered them easily extractable into an organic solvent. In addition, under acidic pH, NSAIDs such as phenylbutazone, oxyphenbutazone and tolmetin, which are significantly bound to plasma proteins [1] - [5] , could be released by hydrolysis and render them readily extracted into an organic solvent. In the present study, results of pH determinations indicated that addition of 75 µL H 3 PO 4 (1M) to 0.5 mL equine plasma sample lowered plasma pH from 7 to 3. Under such an acidic pH condition, analytes in the study were present in the neutral form and thus, were easily extracted into MTBE.
Different volumes of 1M H 3 PO 4 (0, 75, 150 and 225 uL) were added to 50 ng/mL analyte-spiked plasma samples. The effect of adding varying volumes of 1M H 3 PO 4 into plasma on the extraction of analytes was evaluated using the relative recovery efficiency. The relative recovery efficiency was calculated using the following equation:
Relative recovery efficiency (%) = A treated /A 75µL × 100 where A treated was the chromatographic peak area of an analyte in plasma extracted by adding varying volumes of 1M H 3 PO 4 (0, 75, 150 and 225 µL), and A 75µL was the chromatographic peak area of the same analyte in plasma extracted by adding 75 µL 1M H 3 PO 4 . Results obtained indicated that for most analytes, the relative recovery efficiency without 1M H 3 PO 4 treatment was <100% ( Table 3 ), suggesting that the extraction of analytes from the plasma without H 3 PO 4 (1M) was lower than that with 75 µL 1M H 3 PO 4 ( Table 3) . However, for diclofenac, flufenamic acid, indomethacin, mefenamic acid and meclofenamic acid, the relative recovery efficiency without 1M H 3 PO 4 was >100 % ( Table 3) . This was not due to the fact that adding 1M H 3 PO 4 reduced the extraction of these analytes from plasma but due to the matrix effect which will be discussed later. The relative recovery efficiency for samples treated with 150 µL and 225 uL 1M H 3 PO 4 was close or less than 100% ( Table  3 ), suggesting that 75 µL 1M H 3 PO 4 achieved the maximum extraction recovery and that addition of more 1M H 3 PO 4 did not improve the extraction of the analytes from equine plasma. Thus, in the present method, 75 µL 1M H 3 PO 4 was used for pretreatment of samples prior to extraction in order to improve extraction recovery of the analytes. The absolute extraction recovery of NSAIDs treated with 75 µL 1M H 3 PO 4 was determined by analyzing six different plasma samples spiked with analytes at concentrations of 10, 50, and 150 ng/mL. Extraction recovery was calculated by comparison of the integrated chromatographic peak areas of analytes extracted from plasma samples with those of same analytes spiked in plasma extract. The extraction recovery was calculated as:
Extraction recovery (%) = A processed /A extract × 100 where A processed was the chromatographic peak area of analytes spiked in blank equine plasma and processed, and A extract was the chromatographic peak area of analytes fortified in blank plasma extract. In this study, the average extraction recovery was from 45 to 99%, with most of them higher than 70% ( Table 4) . Results suggested that MTBE was an efficient extraction solvent for the recovery of the analytes from acidified equine plasma.
Matrix Effect
Matrix effect on the analysis of the analytes in equine plasma is summarized in Table 5 . Negative and positive values indicated that plasma induced ion suppression or enhancement effects on the analytes, respectively. Most of the analytes showed negative values, suggesting that plasma induced ion suppression and the background interferences from plasma decreased signal intensity of the analytes under negative ESI mode. Ion suppression was extremely high (>−60%) for diclofenac, indomethacin, mefenamic acid, meclofenamic acid and flufenamic acid. These significant ion suppression effects attributed to the results of >100% relative recovery efficiencies discussed in previous section ( Table 3) . Addition of 1M H 3 PO 4 into plasma significantly increased the extraction of interfering substances from plasma and the interfering substances could suppress signal intensities of these NSAIDs, therefore, the chromatographic peak areas of NSAIDs in H 3 PO 4 -treated samples were smaller than those without H 3 PO 4 treatment, resulting in the relative recovery efficiency in the sample without H 3 PO 4 treatment > 100% for these NASIDS ( Table 3) .
It was interesting to note that for phenylbutazone and oxyphenbutazone, plasma contributed ion enhancement at a low concentration (10 ng/mL) but caused ion suppression at higher concentrations (50 and 150 ng/mL) ( Table 5 ). The reason for this phenomenon is unknown. In the present study, although equine plasma presents more or less matrix effect on NSAID analysis, it did not diminish the application of the present method to equine doping control analysis because the method still provides sensitive screening and reliable confirmation results. Extraction recovery (%) = Aprocessed/Aextract × 100, where Aprocessed is the chromatographic peak area of analyte spiked in blank equine plasma and processed, and Aextract is that of analyte fortified blank equine plasma extract. Matrix effect (ion suppression or enhancement %) = (Aextract -Asolvent)/Asolvent × 100, where Asolvent is the chromatographic peak area of an analyte spiked in extraction solvent, and Aextract is the chromatographic peak area of same analyte spiked in blank equine plasma extract.
Specificity
In doping control analysis, a method with high specificity is required to avoid false positives during screening analysis, thereby reducing the workload of performing further confirmation analysis. In the present study, ion transitions with high specificity were selected for screening analysis ( Table 2) . Chromatograms of blank plasma and those of blank plasma spiked with 5.0 ng/mL analytes (limit of quantification) are shown in Figure 3 . Direct interference in the blank plasma caused by endogenous substances at the retention time of analytes was not observed except for ketoprofen (3.5 min; Figure 3(G) ), suggesting that the LLE procedure used yielded sufficiently clean extracts and that the liquid chromatography elution gradient used separated endogenous interferences from the analytes. Results indicated that the present method demonstrated high specificity for the analysis of the 16 NSAIDs in equine plasma. For ketoprofen, equine plasma had an interference peak at the retention time of 3.5 min (Figure 3(G) , column 2), which was the same as that of ketoprofen (Figure 3(G), column 2) . Since no other SRM transition could be selected for ketoprofen analysis in negative ESI mode to improve specificity, a threshold of 5.0 ng/mL was established for screening for ketoprofen, i.e. the chromatographic peak detected in a racehorse plasma sample with signal intensity higher than that of ketoprofen in 5.0 ng/mL calibration standard sample was considered a ketoprofen positive suspect and the sample was submitted for confirmation analysis. Any sample with peak intensity less than 5.0 ng/mL calibration standard was considered negative for ketoprofen. Analysis for ketoprofen confirmation was achieved in positive ESI mode, thus, the interference from plasma in negative ESI mode did not affect confirmation results since interference was not observed in positive ESI mode.
Sensitivity and Linearity
The limit of detection (LOD), quantification (LOQ) and confirmation (LOC) are listed in Table 6 . The LOD was 1.0 -5.0 ng/mL, with most of the analytes detected at 1.0 ng/mL. In the present method, to minimize sample usage, the sample volume used for analysis was only 0.5 mL. In the case of 1.0 mL sample aliquot used, the signal intensity of analyte would be stronger and the LOD could be lower than current level. The LOQ was 1.0 -5.0 ng/mL for all analytes. The ratio of peak area of the analyte to that of IS was proportional to concentration of the analyte from 5.0 -200 ng/mL. Linear regression model with 1/x weighting factor was used in describing the regression relationship. The average coefficient of determination (r 2 ) was > 0.97. LOC was the lowest concentration at which the product ion intensities were sufficiently strong to produce stable ion intensity ratio for analyte confirmation, and it was 1.0 -20 ng/mL, depending on the analyte ( Table 6 ).
Accuracy and Precision
For quantification analysis, the method accuracy and precision were validated. The intra-day accuracy and precision were determined by analyzing twenty four validation samples at four concentrations (5.0, 10, 50 and 150 ng/mL; n = 6 each) and six replicates in one batch in a day. Inter-day accuracy and precision were determined in three consecutive batches in three separate days with the same concentration and replicates. The concentrations of 5.0, 10, 50 and 150 ng/mL used for determining accuracy and precision corresponded to lower limit of quantification (LLOQ), low, medium and high concentrations used in the calibration curves. Accuracy (bias %) was determined by the agreement between the concentrations of analytes determined and those spiked into blank plasma. Precision (RSD %) of the assay was expressed as a percent of the standard deviation divided by the mean of determined concentrations. The Accuracy and precision study results are presented in Table 7 . Results obtained indicated that the method could be used for accurate quantification of diclofenac, fenoprofen, flunixin, indomethacin, indoprofen, ketoprofen, ketorolac, 6-MNA, naproxen, phenylbutazone, oxyphenbutazone and zomepirac with accurate acceptance limit of ± 20% of the theoretical values, and RSD around the mean value did not exceed ± 20% at the four concentrations validated ( Table 7) . However, for flufenamic acid, mefenamic acid, meclofenamic acid and tolmetin, either accuracy or precision were beyond the acceptance limit of ± 20% ( Table 7) . For these analytes, the method provides only semi-quantitative results.
Confirmation of the Presence of Analyte in a Test Sample
In equine doping control analysis, confirmation of the presence of an unknown substance in a racehorse plasma sample is the ultimate goal by using LC-MS/MS technology. A match of the chromatographic retention time (t R ) and mass spectrum of the test sample with those of the reference drug standard must be established to confirm the presence of an unknown substance in a sample. In the present method, retention time match was defined as the retention time of a suspect analyte in a racehorse plasma sample in the range of ±0.2 min of the average retention time of the same analyte in standard calibrator samples. The match of mass spectrum was achieved by comparing the product ion ratio between a suspect sample and calibration standard samples using ion ratio similarity [5] . Criteria for confirmation of the presence of an analyte in equine plasma were defined as the similarity in ion intensity ratio between unknown samples and the authentic drug standard which must be within 80% -120% [5] .
In the present method, three SRM ion transitions for each analyte were obtained to determine ion intensity ratio similarity for spectral comparison [5] . In negative ESI mode, most analytes, except indoprofen, ketoprofen, ketorolac, tolmetin, and zomepirac, generated three SRM ion transitions for ion intensity ratio similarity calculation. For these five analytes, positive ESI mode was evaluated and the results indicated that indoprofen, ketoprofen, ketorolac, tolmetin and zomepirac were readily ionized and fragmented in positive ESI mode to generate three product ions for confirmation analysis. Significant improvement in sensitivity was achieved in positive ESI mode for these five analytes, compared with negative ESI mode. Thus, for indoprofen, ketoprofen, ketorolac, tolmetin and zomepirac, confirmation analysis was conducted in positive ESI mode. The SRM transitions in both positive and negative ESI modes for confirmation analysis of the five analytes are listed in Table 2 . Table 7 . Intra-day and inter-day precision and accuracy for quantification of 16 NSAIDs in equine plasma.
Intra-day (n = 6)
Inter-day (n = 6) The method described in this study is routinely employed in screening and confirmation of the presence of NSAIDs in plasma samples collected from racehorses post competition in PA. A representative naproxen positive case is shown in Figure 4 . Results indicated that in blank plasma (Figure 4(A) ), no chromatographic peak of naproxen was detected. The retention time of the chromatographic peak detected in a racehorse sample (Figure 4(B) ) matched that of an authentic naproxen reference standard sample at t R of 3.6 min (Figure 4(C) ). Ion ratio similarity (%) = Ion intensity ratio of unknown sample/Ion intensity ratio of standard drug spiked in equine control plasma × 100.
Ion ratio comparison graph (Figure 5) shows the three product ions (m/z 170, 169, and 141 at the same retention time of 3.6 min) that were detected in a racehorse sample and the ion ratios of the analyte in the racehorse plasma sample collected post-race matched those of an authentic naproxen standard spiked in blank equine plasma sample and similarly analyzed. The ion ratio similarity was within 20 % range ( Table 8) . Thus, the presence of naproxen was confirmed in a plasma sample collected from a racehorse post competition in PA.
Conclusion
This method was developed for the analysis of 16 NSAIDs which are commonly used in treating racehorses with inflammation, soreness and related conditions. The method satisfies the requirement for doping control analysis to confirm the presence of 16 NSAIDs in equine plasma. The method also provides estimated equine plasma concentrations of select NSAIDs. The method is simple, fast, sensitive and reliable and is routinely used in the doping control analysis of these agents in plasma samples collected from racehorses post competition in PA.
